Synthesis and reactions of 4-pyrazine-2-carboxamido carboxylic acid derivatives 3a-c were studied. Various N-[4-(5-oxo-oxazol-2-yl)-phenyl]pyrazine-2-carboxamides 7-11 were obtained via condensation of 3c with different chemical reagents. Interaction of 10b,c with ptoludine and/or hydrazine hydrate afforded the corresponding N-[4-(1H-imidazol-2-yl)phenyl]pyrazine-2-carboxamides 12a,b respectively. Antimicrobial screening showed that 3c possess a promising effect against the growth of Leuconostoc sp. and other tested Grampositive, Gram-negative and fungi.
Introduction
Pyrazinamide (PZA) is a nicotinamide analogue that has been used as a first-line drug to treat tuberculosis 1 . PZA is bactericidal semidormant, mycobacteria and reduces total treatment time 2 , it thought to be a prodrug of pyrazinoic acid, a compound with antimycobacterial activity 3 .
Various compounds possessing -NHCO-grouping, e.g. substituted amides acyl and thioacyl anilides, etc., were found to inhibit photosynthetic electron transport [4] [5] [6] [7] .
During sugar beet storage and processing sucrose losses due to microbial activity occur, because the formation of slimy microbial polysaccharides which cause sever processing and quality problems [8] [9] [10] [11] [12] . Leuconostoc sp. was suggested to be the reason for slime production in sugar factories 13, 14 .
The present investigation is ultimate goal the preparation of N-phenylpyrazine-2-carboxamide derivatives with the hope that this may have superior bactericidal properties, specially against Leuconostoc mesentroides, starting with pyrazine-2,3-dicarboxylic acid anhydride 1 15, 16 .
Results And Discussion
Condensation of 1 with aromatic amino carboxylic acids 2a-c afforded the corresponding 4-pyrazine-2-carboxamido carboxylic acid derivatives 3a-c (Scheme 1). 
Scheme 1
The formation of pyrazine-2-carboxylic acid amide 3 is formed from 1 and the respective amino acid through half acid half carboxamide intermediate [A] which underwent spontaneous decarboxylation under the reaction conditions. Treatment of 3b with thionyl chloride gave the corresponding 2-[4-(pyrazine-2-carboxamido)phenyl]acetyl chloride 4. the acid chloride was allowed to react with absolute ethanol, which afforded the corresponding ethyl 2-[4-(pyrazine-2-carboxamido)phenyl]acetate 5. Also, condensa-tion of acid chloride 4 with bifunctional amine in dry ether containing few drops of pyridine gave the corresponding phenylcarbamoyl derivatives 6a-c respectively (Scheme 2). 
Scheme 2
The antibacterial and antitubercular activity of oxazolone derivatives in many active druges [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] , attract the author to synthesize new compounds containing oxazolone ring incorporated with pyrazine nucleus in order to enhance their biological activities. Thus, treatment of 4-(pyrazine-2-carboxamido)hippuric acid 3c with Ac2O/AcONa gave the corresponding N- The structures of the newly synthesized compounds were confirmed by IR, 1 H NMR, 13 C NMR and mass spectra studies c.f. experimental part (Table II) .
The preliminary antimicrobial screening (Table III) showed that compound 3c possess a pronounced antimicrobial activity (+++) (MIC 1 mg/1 ml) towards BS, SA, PA, EC, CA and leuconostoc mesenteroid growth in liquid culture. The other compounds were less active (+). The present study reveled that the structure of compound with highest inhibitory effect belongs to those in which substitution in carboxamide phenyl part was substituted at 4`-postion with amidoacetic acid 3c. Experimental M.p.s. are uncorrected and were determined on a Stuart Scientific Co. Ltd. Melting point apparatus. IR spectra νmax/cm -1 (KBr) were measured on a FT IR/5300 spectrometer. 1 HNMR, 13 CNMR spectra δ (ppm) on Varian Mercury (300 MHz) spectrometer and mass spectra on a Shimadzu GC-MS.QP 1000EX spectrometer Winniping University, Canada. Elemental analyses were carried out in the Microanalaytical Laboratories of the faculty of Science, Cairo University, and analytical results for (C, H, N) were within ±0.2% of the calculated values.
2,3-Pyrazine dicarboxylic acid anhydride (1):
from pyrazine-2,3-dicarboxylic acid according to Ref 15, 16 , m.p. 218 о C.
Preparation of 4-(pyrazine-2-carboxamido)carboxylic acid derivatives (3a-c):
A mixture of pyrazine-2,3-dicarboxylic anhydride (1) (1.5g; 10 mmol) in glacial acetic acid (20 ml) and the corresponding basic amino acid compound (10 mmol) was refluxed for 3hrs. the solid product, which formed was collected by filtration and recrytstallized from glacial acetic acid to give 3a-c ( Table I) .
Preparation of 2-[4-(pyrazine-2-carboxamido)phenyl]acetyl chloride (4):
A mixture of 3b (7.71g; 30 mmol) and thionyl chloride (4 mmol) was refluxed for about one hour in water bath. The excess of thionyl chloride was removed by repeated evaporation to give the corresponding acid chloride (4) ( Table I) .
Preparation of ethyl 2-[4-(pyrazine-2-carboxamido)phenyl]acetate (5):
A solution of 4 (1.38g; 5mmol) with (10 ml) ice cooled absolute ethanol was stirred for 1/2 hour, and then boil in water bath for one hour. The reaction mixture was cooled. The precipitated solid was collected and recrystallized from ethanol to give colorless crystals 5 ( Table I) .
Preparation of N-[4-((2-hydroxy(amino)phenylcarbamoyl)methyl)-phenyl]pyrazine-2-carboxamide (6a,b) and N-[4-((4-aminosulphonylphenylcarbmoyl)methyl)phenyl]-pyrazine-2-carboxamide (6c).
A mixture of acid chloride (4) (1.38g; 5 mmol) and bifunctional amine derivatives (6 mmol) in dry ether (30 ml) containing few drops of pyridine. Then refluxed in water bath for one hour. The reaction mixture was stirred and cooled. The precipitated solid was collected and recrystallized from the suitable solvent to give the corresponding derivatives 6a-c ( Table I) .
Preparation of N-[4-(4,5-dihydro-5-oxo-oxazol-2-yl)phenyl]pyrazine-2-carboxamide (7)
.:-A mixture of 3c (1.5g; 5mmol) with acetic anhydride (10 ml) containing freshly fused sodium acetate (0.5g) was heated on water bath at 90ºC for two hours. The reaction mixture was cooled. The precipitated solid was collected and recrystallized from suitable solvent to give 7 ( Table I) .
Preparation of N-[4-(4-ethoxymethylene)-4,5-dihydro-5-oxo-oxazol-2-yl)phenyl]pyra-zine-2-carboxamide (8):
-A mixture of 7 (1.41g; 5mmol) with triethylorthoformate (1.48g; 10 mmol) in presence of (10 ml) acetic anhydride was refluxed for 2 hours. The reaction mixture was cooled. The precipitated solid was collected and recrystallized from suitable solvent to give 8 ( Table I) .
Preparation of N-[4-(4,5-dihydro-4-(methylamino)methylene)-5-oxo-oxazol-2-yl)
phen-yl]pyrazine-2-carboxamide (9):-A mixture of 8 (1.01g; 3mmol) with methylamine (0.109g; 3.5mmol) in absolute ethanol (30 ml) was stirred for 2 hours and the solution was left for overnight, then the precipitated solid was collected and recrystallized from suitable solvent to give 9 ( Table I) .
Preparation
of N-[4-(4-(arylidene)-4,5-dihydro-5-oxo-oxazol-2-yl)phenyl]pyrazine-2-carboxamide (10a-c):-A mixture of pyrazine-2-carboxylic acid amide derivative (3c) (1.5g; 5mmol) and the respective aromatic aldehyde (5mmol) in acetic anhydride (20 ml) containing freshly sodium acetate (0.5g) was refluxed for 2 hours. The reaction mixture was cooled. The precipitated solid was collected and recrystallized from suitable solvent to give 10a-c ( Table I) .
Preparation of N-[4-(4-(4-acetyloxy-3-benzylidene)-4,5-dihydro-5-oxo-oxazol-2-yl)
phenyl]pyrazine-2-carboxamide (11a,b):-The procedure was similar to that previously described for the preparation of (10a-c).
Preparation of N-[4-(4-benzylidene)-4,5-dihydro-5-oxo-1-phenyl-1H-imidazol-2-yl) phenyl]pyrazine-2-carboxamide derivatives (12a,b):
A mixture of 10 (3mmol) and p-toluidine (0.375g; 3.5mmol) in glacial acetic acid (20 ml) containing freshly fused sodium acetate (0.5g) was refluxed for 3 hours. The reaction mixture was cooled. The precipitated solid was collected and recrystallized from suitable solvent to give 12a,b, respectively ( Table I) .
Preparation of α-(4-(pyrazine-2-carboxamido)benzoylamino)-4-methoxycinnamic acid-N-biphenylcarboxamide (13).
A mixture of 10b (1.2g; 3mmol) and biphenylamine (0.592g; 3.5mmol) in ethanol (30 ml) was refluxed for 3 hours. The reaction mixture was cooled. The precipitated solid was collected and recrystallized from suitable solvent to give 13 ( Table I) .
Preparation of 1,2,4-triazine-6-one derivatives (14a,b):
A mixture of 10b or 10c (3mmol) and hydrazine hydrate (4mmol) in ethanol (20 ml) was refluxed for 2 hours in water bath. The reaction mixture was cooled. The precipitated solid was collected and recrystallized from glacial acetic acid to give 14a,b, respectively ( Table I) . Table 3 ).
The tested compounds were dissolved in N,N-dimethylformamide (DMF) to get a solution of 1 mg / ml -1 , the inhibition zones were measured at the end of incubation period of 48 h. at 28 0 C. N,N-Dimethylformamide (DMF) showed no inhibition zones .
The activities of this compounds were tested using disk diffusion Method 29, 30 . The area of zone of inhibition was measured using Neomycin and
Mycostatine as standard antibiotics . The results are given in (Table III) .
b) Leuconostoc mesenteroides growth inhibition.
Viscous poly saccharides produced by L . mesenteroides are widely recognized as causing product losses and processing problems in the production of sucrose from sugar cane and sugar beet 31 , therefore the aim of the present investigation was investigate the utility to use the pyrazine-2-carboxamide derivatives as inhibitory compounds for L. mesenteroides. Most strains in liquid culture appear as cocci, occurring singly or in pairs and short chains, however, cells grown in glucose or on solid media may have an elongated or rod shaped morphology 32 , therefore the test was carried on liquid culture and the area of zone of inhibition was measure of using Neomycin and Mycostatine as standard antibiotics . The results are given in (Table  III) . 
